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Remarks 



The Examiner is thanked for the Office Action mailed 05/22/02 (a request for 
a 1-month extension of lime lo respond with a Notice of Appeal is enclosed)* The 
Examiner correctly points out that claims 1-34 and 36-44 were pending in the present 
application since claim 35 was canceled in the previous response. Applicants 
apologize for the error. 

Claims 1-3, 8, 12, 18-20, 22-27, 33-37, and 39-42 have now been canceled by 
the present amendment. The following claims remain in the present case: 4 (5 7 6, 9), 
7, 10 (1 1), 13 (14), 15 (16), 17, 21, 28 (29, 30), 31 (32), 38, 43, 44. In the foregoing 
list: the listed claims are independent except those in parentheses which are 
dependent upon the preceding listed base claim; the underlined claims have been 
rewritten solely to incorporate all the limitations of the base and intervening claims 
upon which they were previously dependent. Hence, with the exception of an 
amendment to claim 30 then (and the cancellation of claims), no substantive 
amendments have been made to the remaining claims . As to claim 30, this claim is an 
apparatus claim which incorrectly referenced the method claim of claim 4 and it is 
now being amended to reference the method of claim 28. Since this amendment of 
claim 30 does not raise any new issues entry of the claim 28 amendment is 
respectfully requested. 

The Examiner's rejections to the remaining finally rejected claims are 
answered by the enclosed Notice of Appeal. 



Received from < 6504855487 > at 9/23/02 8:23:50 PM [Eastern Daylight Time] 



SENT BY: AGILENT; 



6504855487; 



SEP-2; 



5:28PM; 



PAGE 14 



US Application No. 09/558,532 



ATTY DOCKET NO. 10990616-1 
Page II 



If the Examiner is of the view that there arc any outstanding issues which 
might be resolved by means of a telephone conference, she is invited to call Gordon 
Stewart at (650)485-2386. 



Agilent Technologies, Inc* 
Legal Department, DL429 
IP Administration 
P.O. Box 7599 
Loveland, CO 80537-0599 

1 099061 6-1 2 nd Response 09-23-02 



Respectfully submitted* 




Gordon M. Stewart 
Attorney for Applicants 
Reg. No. 30,528 
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APPENDIX 

Showing All Amendments Presently Being Made 

+; (AMENDED) A m e thod of fabricating at toast on e addressabl e array of 

hiopolym e rs with multiple fon t wr e s on a sub s trate u s ing a drop dopooition apparatus 
having a drop disp e ns e r unit and a sen s ing e l e m e nt, comprising ^ 
(n) for e ach of multipl e addresses, dispensing dropl e ts carrying th e hiopolymers 
or biopolymor precursors from u drop di s pens e r uni t onto the oonoing element, and 
onto th e e ub s ttat e s o us to fabricat e the array; 

(W detecting ol e otrionl signals moulting from disp e n se d dropl e ts striking the 

oonGing element; 

(g) e valuating a performanc e charact e ristic of th e d e position apparatus based on 

th e d e t e cted signals 

wh e r e in th e sensing e lement optionally comprise s the substrate. 

2;- A method according toeiaim 1 wherein the eleetrieel aigfl^ls-result from the 
dropl e ts imparting an e l e ctrical stimulus to th e s e nsing e l e menL 

& A method according to claim 1 wh e rein a p e rformanc e charact e ristic: of the 

d e pofii ti on un i t - i 8 ^e val uatod . 

4. (AMENDED) A method according to claim 1 A method of fabricating at least 
one addressable array of biopolymcrs with multiple features on a substrate using a 
drop depos ition apparatus having a drop dispenser unit and a sensing element, 
comprising: 

(a) for each of multiple addresses, dispensing droplets carrying the biopolvmers 
or biopolvmer precursors from a drop dispenser unit onto the sensing element, and 
onto the substrate so as to fabricate the array: 

(b) detecting electr ical signals resulting from dispensed droplets striking the 
sensing element: 
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i£) evaluating a performance cha rac teristic of the deposition apparatus based on 

the detected signals 

wherein the sensing element optionally comprises the substrate: 

additionally comprising: 

when after the dispensing of some droplets onto the substrate an error is 
detected in which an evaluated performance characteristic is outside a predetermined 
tolerance, ihen the source of the error is corrected prior to dispensing of other of the 
droplets onto that same substrate or the deposition apparatus is operated so as to 
compensate for the error during dispensing of other of the droplets onto that same 
substrate, 

5. A method according to claim 4 wherein the error is detected after the 
dispensing of some of the droplets for an array, and the source of the error is corrected 
prior to dispensing of other of the droplets for the same array or the deposition 
apparatus is operated so as to compensate for the error during dispensing of other of 
the droplets for the same array. 

6. A method according to claim 4 wherein: 

multiple arrays are fabricated on the same substrate; and 

wherein the enur is detected after the dispensing of droplets for at least one of 
the arrays on the same substrate, and the source of the error is corrected prior to 
dispensing of droplets for other of the arrays on the same substrate or the deposition 
apparatus is operated so as to compensate for the error during dispensing of droplets 
for the same array or other of the arrays on the same substrate. 

7. (TWTCE AMENDED) A method according to cla i m 1 of fabricating at least 
one addressable array of biopolvmers with multiple features on a substrate using a 
drop depo sition apparatus having a drop dispenser unit and a sensing element, 
comprising: 

la) for each of multiple addresses, dispensing droplets carrying the biopolvmers 

or biopolymer precursors from a drop dispenser unit onto the sensing element and 
onto the substrate so as to fabricate the array: 
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(b) detecting elec trical signals res ulting from dispensed droplets striking the 
sensing element: 

fc) evaluating a performance characteristic of the deposition apparatu s based on 
the detected signals: 

wherein the sensing element optionally comprises the substrate; 

additionally comprising changing biopolymers or biopolymer precursors in the 
dispenser unit to different biopolymers or biopolymer precursors, wherein the 
detection and evaluation are performed after the changing and before a dispensing of 
any droplets for an array. 

& A m e thod accord i ng to claim 1 whoroin an array is r e ject e d baa e d on th e 

e valuat e d p e rformanc e charaoteriotio. 

9. A method according to claim 4 wherein the dispenser unit comprises a pulse 
jet which ejects a droplet in response to a signal and which can de-prime* and the 
error is corrected by re-priming the pulse jet 

10. (TWICE AMENDED) A metho d according to claim K of fabricating at least 
one addressable array o f biopolymers with multiple features on a substrate using a 
drop depo sition apparatus having a drop dispenser unit and a sensing element, 
comprising;: 

(a) fo r each of multiple addresses, dispensing droplets carrying the biopolymers 
or biopolymer precursors from a drop dispenser unit onto the sensing element, and 
onto the substrate so as to fabricate the array; 

(ti) de tecting electrical signals resulting from dispensed droplets striking the 
sensing element: 

fc) ev aluating a performance characteristic of the deposition apparatus based on 
the de te cted signals : 

wherein the sensing element optionally comprises the substrate: 

- additionally comprising when an error is detected in which an evaluated 

performance characteristic is outside a predetermined tolerance, identifying one or 
more features on the array which are defective as a result of the error. 
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1 1 . (PREVIOUSLY AMENDED) A method according to claim 10 additionally 
comprising communicating an identity of the identified defective features to a remote 
location or saving such information onto a storage medium, 

A m e thod according lo claim 10 wh e r e in tho to l erance if . 0, 

13. (AMENDED) A method according to olaim 1 of fabricating ai least nng 
addressable array of biopolvmers wit h multiple features on a substrate using a drop 
deposition apparatus having a drop dispenser unit and a sensing element, comprising: 

for each of multiple ad dresses, dispensing droplets carrying the biopolvmers 

or bi opolymer precurs or s from a drop dispenser unit onto the sensing element, and 
onto the substrate so as to fabri c ate the array: 

detecting electrical signals resultin g from dispensed droplets striking thft 

sensing element; 

fc) evaluating a performance characteristic of the deposition apparatus based on 

the detected signals 

wherein th e sensing element optionally comprises the substrate: 

and wherein: 

the dispenser unit comprises one or more pulse jets which eject a droplet in 
response to a signal which require priming; and 

the evaluated performance characteristic is whether one or more of the pulse 
jets are primed prior to dispensing any droplets for an array. 

14. A method according to claim 13 additionally comprising, when an ent>r is 
detected in which at least one of the pulse jets is not primed, then firing the pulse jet 
one or more times until the detected electrical signals indicate the pidse jet is primed. 

15. (TWICE AMENDED) A method a ccording to claim 4 - of fabricating at least 
one addressable array of biopolvmers with multiple features on a substrate using a 
drop deposition apparatus having a drop dispenser unit and a sensing element, 
comprising: 
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^ for cach of mul ^Pte addresses, dispensing dimple r wying the hiopol vmers 

o r biopolymer precursors from a drop di s penser unit (into the sensi n g element, and 
onto the substrate so as to fabricate the array; 

(b) detecting electrical signals re s ulting from dispensed droplets striking the 
sensing element; 

& evaluating a performance characteristi c of the deposition apparatus based on 

the detected signals 

— wherein the sensing el ement optionally comprises the substrate; 

and wherein: 

the dispenser unit is repeatedly scanned across the substrate while dispensing 
droplets so as to fabricate the array; 

the sensing element is struck by droplets so as to generate electrical signals 
when the dispenser unit passes beyond the array being fabricated on multiple scans 
during fabrication of the array. 

16. (PREVIOUSLY AMENDED) A method according to claim 15 wherein the 
sensing element is struck by droplets so as to generate electrical signals when the 
dispenser unit passes beyond the array being fabricated on each of multiple scans 
during fabrication of the array. 

17. (AMENDED) A method aeeeftto fl to claim l of fabricating at least one 
addressable array of bionolvmers w ith multiple features on a substrate using a drop 
deposition apparatus having a drop dispenser unit and a sensing element, comprising: 

for each of multiple addresses, dispe nsing droplets carrying the biopolvmers 

orbjopolymer precursors from a dro p dispenser unit onto the sensing element, and 
onto the substrate so as to fabricate the array ; 

detecting electrical signa ls resulting from d isp ensed droplets striking the 

sensing element; 

— evaluating a performan ce characteristic of the deposition apparatus based on 
the detected signals: 

wherein th e sensing element optionally comprises the substrate; 

and wherein the sensor comprises the substrate. 
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±& A method according to claim 1 whoro i n tho evaluated performance 

charactciiatiu iu the aim of droplets disp e nood from the diupenoor unit, 

A method according to claim 1 whoroin tho evaluated p e rformance 

eha r nct eriotic io tho vclocily of dropleti; dtiponood from the drop dispenser unit. 



droplot and th e time when th e requiting signal i o detccto di 

21. (AMENDED) A method accord i ng to claim 1 9 of fabricating at least one 
addressable a rray of biopolvmers with multiple features on a substrate using a drop 
deposition apparatu s ha ving a drop dispenser unit and a sensing element, comprising: 

Isl for each of multiple addresses, dispensing drople ts carrying the biopolvmers 

or biopolvmer precurs ors from a drop dispenser unit onto the sensin g element, and 
onto the substrate so as to fabricate the array; 

(b) detecting electrical signals resulting from dispensed droplets striking the 

sensing element: 

(c) evaluating a performance characteristic of the deposition apparatus based on 
the detected signals 

wherein th e sensing element optionally comprises the substrate: 

and wherein the evaluated performance characteristic is the velocity of 

droplets dispensed from the drop dispenser unit: 

the method additionally comprising dispensing multiple droplets from the 

dispenser unit at each of at least two different distances from the sensor, and wherein 

droplet velocity is evaluated based on the phase difference between the detected 

signal from multiple droplets at each distance, 

^ A method a ccording to c l aim 1 wherein tho performanc e characteristic 

ev aluated comprises the placement of droplets by th e dispenser unit. 
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3^ A method according to claim 22 where i n the placement of droplets ia 

e valuated from the relativ e positions of the dispenser unit and the oonoing e lement 
when a series of droplets diaponnod ut different relative positions of the dispenser urn 
: e l e m e nt begin or ccaso - uri Icing tho flensing element. 

Hne thod according to claim 23 wherein: 
th o sensing clem en t hup on insen s itive region intormcdioiu sensitive reg io ns 
such that a signal is not genera te d by the aonsing element when a dispensed droplot 
b e com e s oo incident with tho insensitive r e gion; and 

tho placement of droplets i o evaluated from tho relative po^itiuno of the dro p 
dispenser unit and tho p e nning clement when a series of drop l ets dispensed at differ ent 
relative positions of the drop dispenser unit and - oonoing element begin or come 
striking tho oonoing element at a region about the insensitive region, 

A- m e thod according to claim 21 wherein tho insensitive region io an opening 

in tho flensing e lement; 

2& A drop deposition apparatus for rabricuting at loast one addressable array of 

biopolym e rs on a substrate, comprising: 
Q drop dispensing unit having: 

at l east s ix disp e nsers e ach of which can dep os it droplets carrying t he 
biopolymero or biopolym e r precursors onto diffo re nt addr e ss e e? on the oubstrato so as 
to fnbrioato tho array; 

at least six reservoirs oommunicating with respective dispensers such that tho 
di s p e nsing unit can bo simultaneously loaded with, and dispense betwe e n loadings, at 
l e ast six different biopolymons or biopolymer precursors; 

a sensing el e m e nt and amplifi e r to dotoct electrical signals resulting from 

dispensed droplets striking tho oonoing element. 

3 ^ An apparatus according to claim 26 wherein thu sensing element and amplifier 

detect electrical signals resulting from thu droplets imparting an oloctrical stimulus to 
the s e nsing el ement. 
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28. An apparatus for fabricating at least one addressable array of biopolymers on a 
substrate, comprising; 

(a) a drop dispensing unit which can deposit droplets carrying the biopolymers or 
biopolymcr precursors onto different addresses on the substrate so as to fabricate the 
array; 

(b) a sensing element and amplifier to detect electrical signals resulting from 
dispensed droplets striking the sensing clement; 

(c) a processor which: 

causes the drop dispensing unit to dispense droplets toward the sensing 
element after the dispensing of some droplets onto the substrate and evaluates a 
performance characteristic of the dispensing unit based on the resulting detected 
signals; and 

when an error is detected in which an evaluated performance characteristic is 
outside a predetermined tolerance then the processor, prior to causing the drop 
dispenser to dispense droplets onto that same substrate, activates an operator alert or 
operates the apparatus so as to correct for the error before, or compensate for the error 
during, dispensing of other of the droplets onto that same substrate. 

29. An apparatus according to claim 28 wherein: 

the processor causes the drop dispensing unit to dispense droplets toward the 
sensing element after dispensing of some droplets for an array; and 

when the error is detected the processor activates the operator alert or operates 
the apparatus so as to correct for the error before, or compensate for the error during, 
dispensing of the other droplets for that same array. 

30. (AMENDED) An apparatus according to claim 2£4 wherein: I 
the processor causes the drop dispensing unit to dispense droplets so as to 

form multiple arrays on the same substrate, and to dispense droplets toward the 
sensing element after dispensing some of the droplets for the arrays on the same 
substrate; 
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when the enor is detected the processor operates the apparatus so as to correct 
for the error before, or compensate for the error during, dispensing of the other 
droplets for other of the arrays on the same substrate. 



31 . (PREVIOUSLY AMENDED) An apparatus for fabricating at least one 
addressable array of biopolymcrs with multiple features on a substrate, comprising; 

(a) a drop dispensing unit which can deposit droplets carrying the biopolymers 
biopolymer precursors onto different addresses on the substrate so as to fabricate the 
array; 

(b) a sensing element and amplifier to detect electrical signals resulting from 
dispensed droplets striking the sensing element; 

(c) a processor which : 

causes the drop dispensing unit to dispense droplets toward the sensing 
element after the dispensing of some droplets onto the substrate and evaluates a 
performance characteristic of the apparatus based on the resulting detected signals; 
and 

when an error is detected in which an evaluated performance characteristic is 
outside a predetermined tolerance, identifies one or more features on the array which 
are defective as a result of the error. 



or 



32. (PREVIOUSLY AMENDED) An apparatus according to claim 31 wherein 
the processor additionally communicates an identity of the identified defective 
features to a remote location or saves such information onto a storage medium. 

^ (AMBNDED) A method according i n claim 31 wherein the tolerance is 0. 

341 An apparatus for fabricating ut leaot ono addressable array of biopolymoir . on a 

aubmratc, comprising; 

^ u substrate holder onto which th e oubstrate may bo mounted; 

^ * "^P dispenoing unit w hich can deposit droploto currying the hiopolymoro or 

biopolymor procursoro onto different addreoumi on the mountod aubatrato do ao to 
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& a aun "ing olomcnt and amplifier to detect electrical signals resulting from 

disp e nood droplcto mrilcing the acnaing dement, wherein the aonoing cl e m en t 
comprises the nubatrato holder ouch (hut digponaod droplcto otriking a moun te d 
subst r ai n generated the electrical aig n ulii which arc convoyod through at loaot part of 
t h e substrat e holder; 

^ a proc oo cor which c a nnon the drop dispenoing unit to diupenao dro p lcto toward 

the oonoing element and evaluate a performance characteristic of die appuratua ba a e d 
on the resulting det e cted signal s ; 

3& An apparatus for fobtioating at loast one addrooiiuhlc array uf biopolymoro on a 

subotrote, comprioing: 

W u drop dicponoing unit which can deposit droplota caning the hiopolymors or 

biopolymor procuraora onto different addresa e a on the mounted oubatratc oo a.-, u > 
fabricate th e array; 

u a e noing olement and amplifier to detect electrical signals ronulting from 

disp e naed droplets striking the sensing element; 

^ a processor whioh causes the drop dispenoing unit to disp o noo droplcta toward 

t h e sensing element and which evaluates a performance characteristic of the apparatu s 
based-en the rooulting dotootod aignalo t wherein the e v aluated performance 
characteristic is tho velocity or p la c e m e nt of droplotfe 

^ An apparatus according to olaim Irt "'herein th e proceo a or ev aluat e s d roplet 

ve locity baaed on tho difference in tim e between when the dioponcor un i t was 
activated to dinpnnnn. n ftmpint t hp timn whnn thr mn lting ci gm J j j d etec ted. 

38. (AMENDED) An apparatus according to olaim 36 for fabricating at \™*t ™p 
addressable array of bi opolvmers on a substrate, comprising: 

^ a dr oP dispensing unit which can deposit droplets carrying (h* h i opolvmere or 

biopolvmer precursors ont o different addresses on the mounted substrate so as to 
fabricate the array: 

a Sensing element and amplifier to dete ct electrical signals resulting fmm 

dispensed droplets strik ing the sensing element: 



Received from < 6504855487 > at 9/23/02 8:23:50 PM [Eastern Daylight Time] 



SENT BY: AGILENT; 



6504855487; 



SEP-2J 



5:31PM; 



PAGE 25/29 



US Application No. 09/558,532 



ATTY DOCKET NO. 10990616-1 
Page 22 



^ & processor which causes the d rop dispensing » mt t« disp ense droplets toward 

the sensiiiR element and which evaluates a p e rformance c^ raci*™^ 0 f t h e apparatus 
based on the resulting detected signals, w h erein the evaluated performanc e 
characteristic is the vel ocity or placement of drop lets; 

wherein the processor causes the dispenser unit to dispense multiple droplets 
at each of at least two different distances from the sensor, and wherein droplet 
velocity is evaluated based on the phase difference between the detected signal from 
multiple droplets at each distance. 



3^ An apparatus according to claim 36 wherein the processor cautico the 

dispenser unit to dispense a aariar . nf rlrnplmr m rtiffn ,-^> ^i.. t i. T p o c i t j onj 0 f mo 
d i spens e r unit undtho sensing element^ and evaluates the plooomcnt of droploto from 
the rolati vc positions of the dioponcor unit and the sensing olomont whon the droplet 
QflrioG begins or ooaoes striking th e sensing olomont. 

4& An apparatus nooording to claim 36 wh e rein - ) 

the sensing oloment has an insensitive - region intermediate sonsitivo regions 
such that a signa l io not generated by the pending clement when a diap o nood droplet 
b e comoo co incidom with the inoeiisitivo region but is generated whon Q dispensed 
droploi strik e s any of th e sens i tive re g ions; and 

the proeooDor causes the dioponsor unit to dispense o series of droplets at 
different relative positions of the dispenser unit and th e sensing e l em e nt, and 
evaluates the placement nf drnplntr . f mm thn mi»t;„n r ^iti n nr nf th e drop di opc n ,ui 
unit and the sonsing clcmtmr whrm th» rfmpint f .»nr h~ c j no o r c m - c - ^ril ti ng tho 
s e nsing element at a region about th e inoonsitiv e region. 

44t An apparatus according to claim 10 wherein the insensitive region io an 

op e ning in tho censing e lement. 



An apparatus according to claim 10 wherein the insensitive region in a gap 
tive regions in the form of linear conductors. 
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43* A computer program product comprising a computer readable storage medi urn 
carrying computer readable program code, for use with an apparatus for fabricating an 
array of features which apparatus includes a drop deposition unit and a sensing 
element, the program code when loaded into the computer performing the steps of: 

(a) for each of multiple addresses, dispensing droplets carrying the biopolymers 
or biopolymer precursors from a drop dispensing unit onto the substrate, so as to 
fabricate the array; 

(b) detecting electrical signals resulting from dispensed droplets striking a sensing 
element during step (a); 

(c) evaluating a performance characteristic of the apparatus based on the detected 
signals; and 

(d) when an error is detected in which an evaluated performance characteristic is 
outside a predetermined tolerance then, prior to causing the drop dispenser to dispense 
droplets onto that same substrate, activating an operator alert or operating the 
apparatus so as to correct for the error before, or compensate for the error during, 
dispensing of other of the droplets onto that same substrate. 

44. (PREVIOUSLY AMENDED) A computer program product comprising a 
computer readable storage medium carrying computer readable program code, for use 
with an apparatus for fabricating an array of features which apparatus includes a drop 
deposition unit and a sensing element, the program code when loaded into the 
computer performing the steps of: 

(a) for each of multiple addresses, dispensing droplets carrying the biopolymers 
or biopolymer precursors from a drop dispensing unit onto the substrate, so as to 
fabricate the array; 

(b) dispensing droplets toward the sensing element after the dispensing of some 
droplets onto the substrate; 

(b) detecting electrical signals resulting from dispensed droplets striking a sensing 
element during step (b); 

(c) evaluating a performance characteristic of the apparatus based on the detected 
signals; and 
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(d) when an error is detected in which an evaluated performance characteristic is 
outside a predetermined tolerance, identifying one or more features on the array 
which are defecti ve as a result of the error. 
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